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Abstract 
 
The general aim of Systems Engineering (SE) and Software Engineering (SwE) is the 
definition, development and deployment of large-scale cost-effective and trustworthy 
integrated systems and software-intensive systems respectively. In pursuit of this aim, 
both disciplines have generated models and standards of processes to guide and control 
the engineering and managerial activities involved in the creation of such systems. 
Furthermore, the increasing complexity of software-intensive systems has fostered the 
interdisciplinary research between SwE and SE disciplines toward a joint Systems 
Software Engineering (SSwE). In turn, the Information Technology and Systems (IT&S) 
field, focused mainly in the management and evaluation of IT-intensive systems, is 
highly dependent on the engineering activities conducted in SwE and SE fields. Despite 
this linkage, IT&S has generated its own set of models and standards of processes and not 
explored the conceptual relationship with the SwE and SE models and standards. This 
paper is concerned with the integration of SE and SwE to cope with complex software-
intensive systems and explores the premise of that the incorporation of a SE-based 
philosophy and principles in the engineering and management of large-scale and complex 
IT-systems can enhance these processes. This paper first establishes the relationship 
between the concepts of process, system and service from a Systems Approach 
perspective and then develops a conceptual framework -also founded in the Systems 
Approach- to compare the main models and standards of processes internationally 
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reported for the SE, SwE and IS disciplines. Despite the resultant strategic and non-
detailed perspective used through a Systems Approach, we claim this framework 
provides the methodological bases for increasing the mutual understanding of these 
models and standards between the practitioners and researchers of the three disciplines. 
This paper concludes with recommendations for refining the framework and continuing 
this research. 
 
Keywords: software engineering standards of processes, systems engineering standards 
of processes, reference models, systems approach 
 
Introduction 
 
The entire process of definition, development and deployment for medium and large 
scale information systems has been identified as complex and high-risk in organizations 
(Ewusi, 1997; Standish Group, 2003, Charalambos et al, 2004). Furthermore, because an 
information system is not just a software system but a more complex one that includes 
hardware, procedures, data, people and its technical and socio-political environment to 
compose it (Mora et al, 2003), the achievement of classic software-intensive successful 
metrics such as the on time completion, within the expected budget and the delivering of 
technical specifications are not enough to guarantee the entire success of the project. 
Consequently, despite the isolated software-based technical success of some IS projects, 
these are partially used or discontinued early (Glover et al, 1992; Gill, 1995; Finlay & 
Forghani, 1998).  
 
The discipline of Software Engineering (SwE) has studied the technical implementation 
problem mainly through two approaches: the risk project management (Keil et al, 1998; 
Wallace & Keil, 2004) and the software process improvement reference models or 
standards (Garcia, 1998; Paulk, 1998, 1999; Halvorsen & Conrado, 2000; Fitzergerald et 
al, 2003). In turn, in the discipline of Information Technology and Systems (IT&S), the 
socio-organizational problem has been researched mainly also through two main 
approaches: critical success factors associated with successful/failed full implementations 
or stages or process-oriented view of successful/failed full implementations (Kwon & 
Zmud, 1987; William & Ramaprasad, 1996).  
 
This research takes a different approach based in the premise of the increasing 
complexity of current and future software-intensive systems and of information 
technology based systems (IT-based systems) will demand an integrative research 
approach to cope holistically with the technical and socio-organizational problems of full 
implementation IS projects. Our beliefs are founded in the following facts: (i) the 
recognition that the scope and effects of software systems do not end with its completion 
but with its successful deployment of the whole (information) system (Sommerville, 
1998; Boehm, 2000); (ii) the acceptance of the software engineering process involves 
also managerial, organizational, economic, socio-political, legal and behavioral issues 
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(Kellner et al, 1991; Fuggetta
1
, 2000); (iii) the proposal of the integration of Systems 
Engineering (SE)
2
 with Software Engineering
3
 to enhance mutually their engineering and 
managerial process (Andriole & Freeman, 1993; Johnson, 1996; Thayer, 1997, 2002; 
Hecht, 1997; Bate, 1998; Sommerville, 1998; Boehm, 2000, 2006; Johnson & Dindo, 
1998; Deno & Feeney, 2002; Hole et al, 2005; Nichols & Connaughton, 2005); (iv) the 
identification that the Information Technology and Systems (IT&S) field, which 
traditionally has its foci in the management and  evaluation of IT-intensive systems, is 
highly dependent of the engineering activities (Nunamaker et al, 1991; Hevner et al, 
2004) conducted in SwE and SE, and despite this has generated its own set of models and 
standards of processes, their conceptual relation with SwE and SE models and standards 
has been few explored; (v) the availability of Systems Engineering philosophy and 
methods (Forbersg & Mooz, 1997; Sage, 1992, 2000; Sage & Amstrong, 2000; INCOSE, 
2004) which provide the useful conceptual lenses and methodological tools to study and 
cope with the increasing managerial, technical and organizational complexity of current 
and future IS projects (Honour, 2002; Barker & Verma, 2003) and  (vi) the proposal to 
wide the scope of SE standards of processes to define business process architectures in 
organizations (Farr & Buede, 2003; Arnold & Lawson, 2004). 
 
The research methodology used in this study is Theoretical/Conceptual Research with a 
formulative and evaluative purpose (Glass et al, 2004; Denning et al, 1989). The unit of 
study are abstracts artifacts (process, system, service, models and standards of 
processes). Two conceptual propositions are postulated: P1: “the Systems Approach 
provides a rich theoretical foundation to formulate a conceptual framework to compare 
SE, SwE and IT&S models and standards of processes” and P2: “the comparison of the 
SE, SwE and IT&S models and standards of processes using the systemic framework will 
provide useful theoretical insights for the improvement of the IS full implementation 
process”.  In this paper, only the P1 proposition will be addressed. 
 
Paper continues as follows: first a description of the main SE, SwE and IS&T models and 
standards of processes is reported in next section. As these standards and models have 
been strongly influenced by the initial ISO 9000 family of quality management process 
systems (ISO, 2006a), the ISO 9001:2000 and ISO/IEC 90003:2004 standards are also 
described. We continue with the analysis of the relation between the concepts process, 
system and service in the context of the Systems Approach in next section, as these 
elements are core conceptual building-blocks of any standard or model. After, the 
Systemic Framework for Comparison of Models and Standards of Processes is explained 
in subsequent section. A full comparison is not reported in this paper but initial insights 
about this process are reported. Finally, the paper concludes with research 
recommendations to refine the framework and continue toward P2. 
 
                                                           
1 In particular, Fuggetta (2000, pp. 28) points out that "... rather, we (e.g. the software process community) must pay 
attention to the complex interrelation of a number of organizational, cultural, technological and economic factors". 
2 SE is an older discipline than SwE that copes with the definition, development/acquisition and deployment of large 
scale systems comprised of multiples components of people, facilities, hardware, software, mechanical, etc. 
3 SwE is defined as the discipline to generate software components or systems on time, on budget and with the 
expected technical requirements achieved. 
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SE, SwE and  IT Standards and Models of  Processes 
 
The general aim of Systems Engineering (SE) and Software Engineering (SwE) is the 
definition, development and deployment of large-scale cost-effective and trustworthy 
integrated systems and software-intensive systems respectively (Sage, 1992, 2000; Sage 
& Amstrong, 2000; Thayer, 1997). In pursuit of this aim, both disciplines have generated 
models and standards of processes to guide and control the engineering and managerial 
activities involved in the creation of such systems. Both models and standards provide a 
set of processes for good (or best) SE or SwE practices, but differs in the items exhibited 
in Table 1 (next page) (Sheard & Lake, 1998; Wright, 1998; Tantara, 2001). 
 
Table 2 (derived from Sheard and Lake, 1998; Wright, 1998; ITGI, 2000; Tantara, 2001; 
ISO, 2005; SEI, 2006; ) shows the history of the main models and standards in SE, SwE 
and IT&S, and Table 3 shows the official description and status of these models and 
standards. 
 
Table 1: Models and Standards of Processes in SE and SwE 
 
Characterist
ic 
Models of Processes Standards
4
 of Processes 
General aim To provide a set of best management and engineering practices for 
performing the  SE or SwE processes with quality (e.g. efficiency and 
effectiveness) 
Main purpose - To improve processes 
- To measure the capability level of 
processes/organization 
- To define the processes 
- To measure compliance of 
processes 
Definition “A process model is a structured 
collection of practices that describe 
the characteristics of effective 
processes. Practices included are 
those proven by experience to be 
effective.”  (SEI, 2006) 
A set of the state-of-the-art 
practices and their related 
vocabulary  that provides a model  
to be strictly followed  and 
fulfilled by organizations in order 
to be certified in its utilization. 
Origin Any organization with resources Industry-approval and/or nation-
endorsed process required.  
Mandatory 
utilization 
No, but some of them are become in 
de facto standards 
No, but merged with regulatory 
national or industry-based 
complains can be mandatory 
Life cycle 
uniqueness 
No, these are open to any life cycle  No, but these suggest usually a 
particular life cycle as example 
What vs How 
recommendat
ions 
Both have been designed to provide only what-alike recommendations on 
what must be done (activities, tasks and deliverables) and not on detailed 
specifications on how to do (specific procedures, tools and  methods). 
                                                           
4 A standard is a “ … document, established by consensus and approved by a recognized body, that provides, for  
common and repeated use, rules, guidelines or characteristics for activities or their results, aimed at the achievement 
of the optimum degree of order in a given context.” (ISO, 2004). 
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However, some models and standards could provide how-alike guidelines. 
 
 
 
 
Table 2: History of Models and Standards of Processes in SE, SwE and IT&S 
 
Year Std/M
od 
Origin SE SwE IT&S 
1987, 
2000 
Std TC 176/SC 
2/WG 18  
ISO 9001:2000 
1995, 
2002, 
2004 
Std JTC 1/ SC7  ISO/IEC 
12207 
 
1999, 
2002 
Std EIA SECM (EIA-
731) 
  
1996, 
2002 
Std JTC 1/ SC7 ISO/IEC 
15288 
  
2003, 
2004, 
2006 
Std JTC 1/ SC7 ISO/IEC 
15504 
  
2004 Std   ISO/IEC 
90003:2004 
 
1995, 
2001, 
2006 
Mod SEI CMMI-DEV+IPPD 
1.2 (SE,SW,HW) 
CMMI-SVC
5
 
1.2 
1996, 
2000, 
2006 
Std ISACA   CobIT
6
 
2005 Std JTC 1/ SC7   ISO/IEC 
20000
7
 
2006 Std JTC 1/ SC7 ISO/IEC 
15289 
  
 
 
 
 
 
 
                                                           
5 CMMI-SVC will be the constellation focused on the management and engineering of process for delivering services. 
It is planned be released in 2007. Other CMMI-ACQ constellation for acquisition process is also being developed for 
2007. 
6 In this paper is analyzed the version 3.0 released in 2000. The new version 4.0 has been recently released ending 
2006. 
7 This standard was accepted from the BS15000 standard that in turn evolved from ITIL Model. 
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Table 3: Official Description and Status of Models and Standards of Processes in SE, 
SwE and IT&S 
 
Standard 
or Model 
Official Description of the aim (purpose, or objective) of 
the Standard or Model 
Status 
ISO 
9001:2000 
“Quality management systems – Requirements: ISO 
9001:2000 specifies requirements for a quality 
management system where an organization  needs to 
demonstrate its ability to consistently provide product that 
meets customer and applicable regulatory requirements, 
and aims to enhance customer satisfaction through the 
effective application of the system, including processes for 
continual improvement of the system and the assurance of 
conformity to customer and applicable regulatory 
requirements. All requirements of this International 
Standard are generic and are intended to be applicable to 
all organizations, regardless of type, size and product 
provided.” (ISO, 2006a) 
Code ISO 
90.92 
(International 
Standard to be 
revised) 
ISO/IEC  
12207 
“Information technology – Software life cycle processes: 
Establishes a system for software life cycle processes with 
well-defined terminology. Contains processes, activities 
and tasks that are to be applied during the acquisition of a 
system that contains software, a stand-alone software 
product and software services” (ISO, 1995) 
Code ISO 
90.92 
(International 
Standard to be 
revised) 
ISO/IEC  
15504-1 
to 5 
“Information technology – Process assessment: … ISO/IEC 
15504 (all parts) provides a framework for the assessment 
of processes. This framework can be used by organizations 
involved in planning, managing, monitoring, controlling 
and improving the acquisition, supply, development, 
operation, evolution and support of products and services.” 
(ISO, 2003) 
Code ISO 
60.60 
(International 
Standard 
published) 
ISO/IEC  
90003 
“Software engineering -- Guidelines for the application of 
ISO 9001:2000 to computer software: … ISO/IEC 
90003:2004 provides guidance for organizations in the 
application of ISO 9001:2000 to the acquisition, supply, 
development, operation and maintenance of computer 
software and related support services … identifies the 
issues which should be addressed and is independent of the 
technology, life cycle models, development processes, 
sequence of activities and organizational structure used by 
an organization” (ISO, 2004a) 
Code ISO 
60.60 
(International 
Standard 
published) 
SECM 
 (EIA/IS 
731) 
System Engineering Capability Model: “…  describes the 
essential systems engineering and management tasks that 
an organization must perform to ensure a successful 
systems engineering effort” (Minnich, 2002);  “…(is) a 
method for assessing and improving the efficiency and 
(International 
Standard 
published) 
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effectiveness of systems engineering." (same core idea 
shared with SECAM former standard, INCOSE, 1996) 
ISO/IEC 
15288 
“Systems engineering  System life cycle processes: … this 
standard encompasses the life cycle of man-made systems, 
spanning the conception of the ideas through to the 
retirement of the system.  It provides the processes for 
acquiring and supplying system products and services that 
are configured from one or more of the following types of 
system components: hardware, software, and human 
interfaces.  This framework also provides for the 
assessment and improvement of the project life cycle.”   
” (ISO, 2002; Magee, 2006) 
Code ISO 
90.92 
(International 
Standard to be 
revised) 
ISO/IEC 
15289 
“Systems and software engineering -- Content of systems 
and software life cycle process information products 
(Documentation): … ISO/IEC 15289:2006 was developed 
to assist users of systems and software life cycle processes 
to manage information items (documents) … may be 
applied to any of the activities and tasks of a project, 
system or software product, or service life cycle. It is not 
limited by the size, complexity or criticality of the project.” 
(ISO, 2006c) 
Code ISO 
60.60 
(International 
Standard 
published) 
CobIT  
 
“COBIT provides good practices for the management of IT 
processes in a manageable and logical structure, meeting 
the multiple needs of enterprise management by bridging 
the gaps between business risks, technical issues, control 
needs and performance measurement requirements. ” 
(International 
Model 
published) 
ISO/IEC 
20000 
“Information technology -- Service management: defines 
the requirements for a service provider to deliver managed 
services … promotes the adoption of an integrated process 
approach to effectively deliver managed services to meet 
business and customer requirements. For an organization 
to function effectively it has to identify and manage 
numerous linked activities. Coordinated integration and 
implementation of the service management processes 
provides the ongoing control, greater efficiency and 
opportunities for continual improvement” (ISO, 2005) 
Code ISO 
60.60 
(International 
Standard 
published) 
CMMI-
DEV 
“CMMI® (Capability Maturity Model® Integration) is a 
process improvement maturity model for the development 
of products and services. It consists of best practices that 
address development and maintenance activities that cover 
the product lifecycle from conception through delivery and 
maintenance. This latest iteration of the model as 
represented herein integrates bodies of knowledge that are 
essential for development and maintenance, but that have 
been addressed separately in the past, such as software 
engineering, systems engineering, hardware and design 
(International 
Model 
published) 
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engineering, the engineering “-ilities,” and acquisition. 
The prior designations of CMMI for systems engineering 
and software engineering (CMMI-SE/SW) are superseded 
by the title “CMMI for Development” to truly reflect the 
comprehensive integration of these bodies of knowledge 
and the application of the model within the organization. 
CMMI for Development (CMMI-DEV) provides a 
comprehensive integrated solution for development and 
maintenance activities applied to products and services.”  
(SEI, 2006) 
 
The ISO 9000 family of standards which deal with a quality management system, process 
improvement and process capability– the ability to consistently deliver products and 
services in conformance with customer’s expectations and regulatory complains – were 
one of the sources for modern SE and SwE standards and models. The latest version ISO 
9001:2000 and its particular customization ISO 90003:2004 for software products are 
also displayed in the table. Tables 1 through 3 show an insight into the rationale and 
purpose of these standards and models of processes in SE, SwE and IT&S disciplines, 
namely: 
  
(i)  the rationality to organize the managerial and engineering functions to define, 
develop and deploy products and services in a generic organization through a 
process approach;  
(ii)  the acknowledgement of the increasing interrelationship between software, 
hardware and general IT-based products, services and/or systems, has fostered the 
integration of SwE and SE standards and models to address the needs a whole 
product, service or system to be engineered;  
(iii)  the emergence of the service-oriented approach in the future, as the forthcoming 
CMMI-SVC effort will be focused only on delivery of services and the current 
ISO20000 standard (evolved from ITIL model and the British BS15000 standard) 
attest;  
(iv)  the implicit need for an interdisciplinary body of knowledge and research related 
to the management and engineering of process from SE, SwE and IT&S 
disciplines including BPM; 
(v)  the implicit utilization of the Systems Approach to establish the initial 
foundations such as concepts, principles and philosophy, for the design of 
standards. 
 
The  ISO 9000 standard in its 2000 version establishes eight management principles 
where two of them (Principle 4 and 5) endorse the process approach and the systems 
approach to management respectively. Principle 4 establishes that an organization will be 
more likely to achieve the results expected efficiently, if the resources and activities are 
managed as processes. In turn, Principle 5 sets forth that an organization can identify, 
understand and manage more efficiently and effectively the processes if they 
conceptualized them as a system. Furthermore, the ISO9001:2000 remarks that  “… 
concerns the way an organization goes about its work … concern processes not products 
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–  at least not directly” (ISO, 2006b). However, this standard admits that “ … the way in 
which the organization manage its processes is obviously to affect its final (quality of)  
product” (ibid). This Process Management Premise that establishes that “ the quality of a 
system is largely governed by the quality of the process used to develop and maintain it” 
has been long used in quality management systems (Paulk et al, 1997). In turn, CMMI 
1.2 also emphasizes that “… in the current marketplace, there are maturity models, 
standards, methodologies, and guidelines that can help an organization improve the way 
it does business. However, most available improvement approaches focus on a specific 
part of the business and do not take a systemic approach to the problems that most 
organizations are facing.” (SEI, 2006). With these insights, the concepts of process, 
system and service and their conceptual systemic interrelationships become critical to 
understand the different standards and models under study. 
 
Analysis of Core Constructs: Process, Service and System 
 
In Table 4, several definitions of the concept of process are reported from SwE, SE, 
IT&S and related disciplines relevant for this concept. In Table 5, the definitions for the 
concept service are reported. Finally, in Table 6, the definitions of the concept system are 
shown. 
 
Table 4: Definitions of the Concept of Process 
 
Area Definition of the Concept: Process Source 
Quality 
Management 
Systems 
“Set of interrelated or interacting activities, 
which transforms inputs into outputs. These 
activities require allocation of resources such as 
people and materials.” 
ISO 9001:2000  
SwE “The means by which people, procedures, 
methods, equipment, and tools are integrated to 
produce a desired end result.” A process can be  
also considered the “glue that ties them” in order 
to get a work done. (Based in CMMI-DEV (SEI, 
2006) 
CMM-SW, CMMI-
DEV 1.2 
SwE “… a  (software development) process is a 
collaboration between abstract active entities 
called roles that perform operations called 
activities on concrete, tangible entities called 
artifacts.” 
UPM  
(OMG, 2005) 
BPM “A Process is an activity performed within a 
company or organization. In BPMN a Process is 
depicted as a graph of Flow Objects, which are a 
set of other activities and the controls that 
sequence them. The concept of process is 
intrinsically hierarchical. Processes may be 
defined at any level from enterprise-wide 
processes to processes performed by a single 
BPMN  
(OMG, 2006) 
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person. Low-level processes may be grouped 
together to achieve a common business goal.” 
SE “A set of inter-related functions and their 
corresponding inputs and outputs, which are 
activated and deactivated by their control 
inputs.” 
SysUML (2005) 
IT&S “A connected series of actions, activities, 
changes, etc., performed by agents with the intent 
of satisfying a purpose or achieving a goal.” 
ITIL (2004) 
 
Table 5: Definitions of the Concept of Service 
 
Area Definition of the Concept: Service Source 
Quality 
Management 
Systems 
Not found in the available online free ISO 
documents. 
ISO 9001:2000  
SwE “a service is a product that is intangible and non-
storable.” 
CMMI-DEV 1.2 
SwE Not reported. UPM  (OMG, 2005) 
BPM Not reported. BPMN  (OMG, 
2006) 
SE Not reported. Instead of it, the concepts of: 
operation, function, activity and action are 
reported. In particular, the concept of operation is 
defined as “A feature which declares a service 
that can be performed by instances of the 
classifier of which they are instances.” 
SysUML (2005) 
IT&S “One or more IT systems which enable a business 
process.” 
ITIL (2004) 
 
Table 6: Definitions of the Concept of System 
  
Area Definition of the Concept: System Source 
Quality 
Management 
Systems 
Not found in the available online free ISO 
documents. However, from Principle 5 and other 
arguments reported in available documents, a 
system can be considered as a network of 
interdependent processes connected for achieving 
expected products and services.  
ISO 9001:2000  
(2000) 
SwE Not reported. CMMI-DEV 1.2 
SwE Not reported. UPM  (2000) 
BPM Not reported. BPMN (2006) 
SE “An item, with structure, that exhibits observable 
properties and behaviors.” 
SysUML (2005) 
SE “An integrated set of elements that accomplish a INCOSE  (2004) 
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defined objective. These elements include 
products (hardware, software, firmware), 
processes, people, information, techniques, 
facilities, services, and other support elements.” 
IT&S “An integrated composite that consists of one or 
more of the processes, hardware, software, 
facilities and people, that provides a capability to 
satisfy a stated need or objective.” 
ITIL  (2004) 
 
As can be seen from Tables 4 to 6, there are several critical inferences on the relevance 
and conceptual interrelationship between the three core concepts in which the theoretical 
foundations of the standards and models are based. Firstly, for the concept of process 
there is not a single unique definition, for this most important construct (e.g. the 
standards and models are precisely of processes) defined explicitly in all disciplines. A 
process –based in all definitions-, then can be – not formally- defined as “an ordered set 
of activities –which can be in turn can be a process itself or an undividable activity - that 
are performed by agents (either people or mechanisms) exercising roles and using 
procedures and tools for its realization, to transform a set of inputs in a set of expected 
outputs”. Secondly, the concept of service is implicitly used for most standards except by 
those focused exclusively in services. A service can be also –not formally- defined as 
“the outcome of a system that is intangible, non-storable and value-appreciated for 
users” and consequently a product can be defined as “the outcome of a system that is 
tangible, storable and quality-appreciated for users”. The main visible distinction 
between product and service is its tangibility property that leads to the quality (e.g. the 
attributes expected in the product) versus value (e.g. the benefits to quality-prices rate 
perceived by customers) perspectives. 
 
Finally, the construct system becomes critical to link logically the process and 
service/product constructs. Hence, the relevance of the Systems Approach can be inferred 
critical as well as the relevance of the correct conceptualization of what a system is. 
Based in Gelman & Garcia (1989), Gelman et al (2005), Mora et al’s (2003, 2006) 
studies on the formalization of the construct system, all definitions used for the concept 
system in these standards, despite are useful can be considered shallow and a few 
explained. We consider it has diminished the clarity on the critical role of the Systems 
Approach as the philosophical and practical source to establish the principles and 
methods of such standards and has increased consequently the complexity for a mutual 
understanding and integration. Whilst Process Approaches have been the corner stone for 
the development and utilization of standards and models of processes, we claim that the 
Systems Approach is in turn the corner stone that holds to the Process Approach. The 
Systems Approach complements the analytical (e.g. the study of isolated parts of its 
whole and usually from its environment) with a synthetic research approach (e.g. the 
study of the whole and their interrelationships with its parts and its environment) (Ackoff, 
1973). Then, it avoids the isolated utilization of the analytical approach which reduces 
the conceptual tools to acquire a comprehensive description, prediction or control of the 
phenomenon studied. According to Bertalanffy (1972, p. 420), while that mathematical-
logic axiomatic systemic models  are expected to be used or developed (as claimed the 
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original General Theory of Systems) verbal models should be used for problems where 
former kind of models are not still available. As Bertalanffy indicates: “ … problems 
must be intuitively “seen” and recognized before they can be formalized 
mathematically”. Hence, the Systems Approach affords more formal utilization of the 
construct system to improve the understanding and comparison of such standards and 
models. 
 
An Initial Systemic Framework for Mutual Comparison and Understanding of 
Models and Standards of Processes in Software and Systems Engineering 
 
The Figure 1 exhibits the proposed framework. It is based in Gelman & Garcia (1989), 
Gelman et al (2005), Mora et al (2003, 2006) studies on the formalization of the 
constructs system, organization and business process. In turn, such studies have been 
conceptually build upon the Ackoff´s model of what is a system  (1971) and Checkland´s 
model of organizations as systems with logical/task and socio-political subsystems 
(Checkland, 2000). 
 
Figure 1: A Graphic View of the Framework for Mutual Comparison and 
Understanding of Models and Standards of Processes in SwE and SE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Its philosophical premises are: (i) organizations are real systems and can be also modeled 
and studied as systems, with its correspondent high-level and low-level systems; (ii) 
business processes are the building-blocks to compose an organization as system and 
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themselves are also systems; and (iii) services/products are a kind of energy, material or 
information output for any generic system. 
 
Its components are the following: (i) the main system is the organization O’(X); (ii) the 
world W’(X) outside of O’(X) is composed of four systems (customers, suppliers, 
regulators and partnerships); (iii) the subsystems of O’(X) are three high-level business 
process (the driving-organizational subsystem, the driven-organizational subsystem and 
the information-organizational subsystem). Accordingly to Mora et al (2006), each high-
level business process is composed of three low-level business processes (control, 
operational and informational subsystems). We believe that such that systemic 
framework, despite its strategic and non-detailed formulation is enough to compare the 
main standards and models of SE and SwE and improve the mutual understanding of 
them. As an illustration of its potential initial utilization, the Figure 2 exhibits graphically 
a mapping between the ISO/IEC 15288 standard for SE and the framework. 
 
Figure 2:  A Graphic Mapping between the standard ISO/IEC 15288 and the  
Framework for Mutual Comparison and Understanding of Models and Standards of 
Processes in SwE and SE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The ISO/IEC 15288 standard has four set of processes: Enterprise Processes, Project 
Processes, Technical Processes and Agreement Processes. Enterprise Processes (E-
processes) are responsible for the enterprise-wide managerial and financial core processes 
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to enable the other set of processes. In this first set exists the Enterprise Environment 
Management Process (E-EEMP), the Investment Management Processes (E-IMP), the 
System Life Cycle Management Process (E-SLCMP), the Resource Management Process 
(E-RMP) and the Quality Management Process (E-QMP). In our initial perspective, from 
these five processes three of them are allocated usually to the driving-organizational 
system (e.g. the top management in the organization): the E-EEMP, the E-IMP and the E-
RMP from a high-level stakeholder and financial perspective. However, within the 
driving-organizational subsystem, only the processes related with investments (E-IMP) is 
assigned to the control-subsystem and the other two to the operational-subsystem. The 
remainder E-SLCMP and E-QMP due to its strong linkage with operational functions are 
mapped into the driven-organizational subsystem. However, due to its managerial focus, 
both types of processes are allocated to the control-subsystem instead of the operational-
subsystem.  Six processes, except the Information Management Process (IM-P), into the 
Project Process set are also assigned to the driven-organizational subsystem. The IM-P, 
by its nature is assigned also to the information subsystem (I-SS)  of driving and driven 
organizational subsystems. However, despite at first glance this set of process could be 
also assigned to the entire information organizational subsystem HLBP(X.3), our initial 
proposal is IM-P must be extended for this purpose it and not only be part of the Project 
Process set. In turn, all eleven processes as well as the two processes into Technical and 
Agreement set of processes respectively are assigned to the operational-subsystem within 
the driven-organizational subsystem. 
 
From Figure 2, it can inferred several useful insights: (a) the framework permits a holistic 
perception of a complex organization that uses such that standard; (b) the systemic 
modeling of the organization and its components and interrelationships with its world, 
help to identify the strengths and weaknesses of the standard from a enterprise 
perspective; and (c) the framework establishes the baseline for strategic evaluations on 
the effectiveness of the implemented standard on the whole organization.  
 
Hence, despite this brief and initial case, we believe that further development and 
comparative application of this framework simultaneously with several standards and 
models will improve the mutual understanding of them. ISO and particularly the JTC1/ 
SC7 group (Roedler, 2006) have recognized recently the difficulties to understand and 
apply large and complementary standards (in particular ISO/IEC15288 and ISO/IEC 
12207). A potential reason is a lost of the holistic view by implementers due to a 
reductionism approach. The forthcoming standard ISO/IEC NP 24748: Systems and 
Software engineering -- Life cycle management, with a status 10.99 (new project 
approved) to be studied and developed (ISO, forthcoming 2007), as well as the 
reinforcement of the convergence of SE and SwE standards through the CMMI-DEV 
2006 model, and the announced CMMI-SVC 2007 for services delivering suggest the 
integration and simplification of standards and models. We believe that the Systems 
Approach can help in this effort. 
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Conclusions 
 
This paper has reviewed the underlying theoretical principles of the main standards and 
models of processes for SE, SwE and IT&S. The analyses revealed that the process 
approach is the corner stone for them. However, this approach -in turn- rests theoretically 
in the Systems Approach. It was also identified that organizations experiment difficulties 
in the understanding and application of such standards because they are confronted with a 
myriad of them and despite their complementariness their deployment is not simple, fast 
and inexpensive in organizations. However, the lack of application of standards or 
models also offers negative consequences on the products, services or systems generated 
(e.g. failures of implementation). Under these evidences, we have presented an initial 
framework based in the Systems Approach in order to improve the mutual understanding 
of them. Conceptual constructs of process, service/product and systems were identified 
are the building-blocks to formulate, understand and finally apply such standards. Despite 
of the resultant strategic and non-detailed perspective used through a Systems Approach, 
we claim this framework provides the methodological bases for increasing the mutual 
understanding on these models and standards between the practitioners and academicians 
of the three disciplines and supports the proposition P1 of this study. A comparison of 
several standards and models simultaneously using this framework and its refinement are 
the next phases of this research.  
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